Background: This study aimed to examine the prevalence, risk factors, detection rates and management of primary care depression in Hong Kong.
Background
Depression is a common and serious disorder that impairs quality of life [1] . There are many barriers to recognizing and managing patients with depression, particularly in primary care where most patients with depressive disorders are seen [2] [3] [4] . Around the world, the prevalence of depressive disorders in primary care has been estimated to be between 10-20%, of which around half remain undetected by doctors [5] . A recent household telephone survey conducted on a Hong Kong Chinese general population sample estimated the cross-sectional community prevalence for moderate to severe depression (defined as PHQ-9 score >9) as 4.3%, however only 1.6% reported to have had a lifetime history of depression diagnosed by a doctor [6] . Similarly, in the 2003-2004 Hong Kong Population Health Survey, only 1.5% of adult respondents reported having a past diagnosis of depression by a doctor [7] .
Primary care is the entry point for most people into the healthcare system and a common pathway to mental health care services. The choice of interventions offered by primary care physicians (PCPs) can have a significant impact both on patients' quality of life as well as on health service demands. Not all primary care patients with depression respond to antidepressants and current international guidelines on adult primary care depression recommend a 'stepped' approach which may involve watchful waiting, counselling, use of psychotropic medications, or referral for further psychological or psychiatric services. There is evidence that delivery of stepped care can improve patient outcomes [8] [9] [10] .
Hong Kong is a Special Administrative Region of the People's Republic of China located in the Pearl Delta district, south of the Guangdong province of China. It has a population of approximately seven million of whom 95% are of Chinese descent. As a result of its past as a British colony, Hong Kong is often referred to as a place where "East meets West". Despite this, the Chinese living in Hong Kong still hold many of the values, beliefs and behaviours typical of Chinese populations both from China and overseas which have their origins based on Taoism and Confucianism [11] . Hong Kong has a developed capitalist economy, with a gross domestic product of US$301.6 billion of which about 5.5% is spent on healthcare and about 0.24% on mental health [12] . It has a two-tiered mixed medical economy and a pluralistic healthcare system. 80% of primary care is delivered through the 'fee-for-service' private sector with the remaining 20% delivered through governmentfunded General Out-Patient Clinics (GOPCs) which cater mainly for chronic disease management and for the elderly. In the private 'fee-for-service' setting, any patient can seek the care of any doctor for any illness, and there are no statutory post-graduate qualifications required for doctors to practice in primary care [13] . As little is currently known about the epidemiology, detection and management patterns for depression in Hong Kong's primary care setting, the objectives of this study are to:
1. Estimate the cross-sectional prevalence of depression in primary care and its associated risk factors; 2. Examine the detection rates for depression and the predictors for diagnosis of depression by a doctor; 3. Examine how primary care doctors manage patients with depression.
The findings of this study will be used to help guide mental health service planning and policy development, and will contribute to the overall knowledge on identification and management of depression in Chinese primary care patients.
Methods

Study design
This was a cross-sectional observational study using a primary care practice-based research network. This study formed the baseline for a longitudinal cohort study examining the outcomes of depression in primary care [14] .
Participants and sampling
Primary care physicians (PCPs) working in clinics across Hong Kong were invited to join our research network. Doctors were recruited using the mailing list of the Hong Kong College of Family Physicians (HKCFP) and consisted of PCPs working in solo and group private practice, government-funded General Out-Patient Clinics of the Hospital Authority of Hong Kong, and non-profit, non-governmental organizations (NGO).
All eligible patients presenting to the study doctor on one randomly selected day each month over a 12-month recruitment period were invited to participate. The recruitment days were randomly generated but excluded Sundays and public holidays. A twelve-month baseline collection period was used to account for seasonal variability and to improve representation of the primary care case load. All consecutive waiting room patients were approached to join the study. Patients were excluded if they were <18 years, did not speak or understand English, Cantonese or Mandarin, had cognitive or communication difficulties, had already been recruited to the study, or did not consult the study doctor.
A coded, anonymous questionnaire containing items on age, gender, marital status, ethnicity, education, household income, district of residence, co-existing medical conditions, family history of mental illness, previous doctordiagnosed depression or other mental illness, recent mental health or other health care service use, and the PHQ-9 was self-completed by participants in the PCP's waiting room. Questionnaires were available in English and Chinese. A bilingual research assistant was present to explain the study, obtain consent, and distribute and collect questionnaires. If subjects had difficulty completing the questionnaire, the research assistant helped to administer the questionnaire. Doctors who were blinded to the questionnaire results were asked to complete a clinical data collection form for each patient recruited into the study.
Study instruments
A. The Patient Health Questionnaire 9 (PHQ-9).
The PHQ-9 is a self-reported depression component of the Primary Care Evaluation of Mental Disorder Procedure (PRIME-MD) [15] which has been validated for use in primary care for diagnosis of depression. It scores each of the 9 DSM-IV criteria from 0 (not at all) to 3 (nearly every day). It has been calibrated against the Chinese Hamilton Depression Scale for screening use in Hong Kong's primary care setting. Using a cut-off score of 9, the PHQ-9 has a sensitivity of 80% and specificity of 92% for the diagnosis of depression [16] . The PHQ-9 can also be used to evaluate the severity of symptoms (score 1-4 minimal, 5-9 mild, 10-14 moderate, 15-19 moderately severe, 20-27 severe) and has been used for monitoring symptom progression or remission over time [17] . B. Personal data questions on socio-demography and co-morbidity were adapted from previous primary care patient surveys performed in Hong Kong [18] . C. Doctor's data collection form. Doctors were asked to record the patient's presenting problem, their opinion on whether they felt the patient had depression operationally defined as a "clinically significant depressive disorder", and whether the diagnosis was new or old. If the doctor reported a diagnosis of depression, the doctor was asked to provide further information regarding the duration of illness, and their management.
Sample size calculation
Details of the sample size estimation required to calculate the outcome measures of the cross-sectional and longitudinal cohort study have already been described in our published study protocol [14] . For the estimation of the prevalence of depression by PHQ-9, the sample size was estimated to ensure an error of <2% for an anticipated prevalence of 20%. Without the consideration of the design effect due to cluster sampling by practice, 1540 subjects were needed in total with a 95% confidence interval. The intraclass correlation (ICC) for the intracluster correlation was taken as 0.02 which was more conservative than the one reported in the Diamond study [19] . With 50 practices and after accounting the design effect due to cluster sampling, 80 subjects per practice were needed.
Analysis
The prevalence of depression was estimated from the patient's screening PHQ-9 scores (using a cut-off score >9 to define a positive case) with a 95% confidence interval taking into account the clustering by practice effect [12] . Chi-square and multiple logistic regression analyses were conducted to identify the patient risk factors associated with PHQ-9 positive screening and the patient predictors for being diagnosed with depression by the doctor. As demographic risk factor identification was the main goal of analysis, all demographic factors were kept in the regression model, whilst other patient clinical characteristics (such as PHQ-9 severity, patient-reported past history of depression and patient-reported past history of other mental illness) were entered in the regression model as a second block to allow for separate comparison. These patient characteristics were examined in separate blocks as they were considered to be theoretically highly linked to the dependent variables, and their inclusion together may result in a reduction of the significance of the other demographic factors which we wished to assess. Multicollinearity diagnostics were performed for all regression models [20] . Only patients with full data were used in the model. Imputation or other substitution methods were not used as there was a sufficiently large sample size to perform all analyses. Management of depression was descriptively analyzed based on the doctor's reported management of patients who they diagnosed with depression. All analyses were performed using SPSS 21. 
Ethics approvals
Results
Study subjects
Fifty-nine PCPs participated in this study. Recruitment of patients occurred between October 2010 and January 2012. A total of 10,179 patients consented to participate with a response rate of 81% of all eligible subjects approached. Public sector Government Out-patient Clinic (GOPC) patients made up 26% of the subjects, whilst the remainder were recruited from private practices and Non-Governmental Organizations (NGOs) aligning proportionately with the overall delivery of primary care in Hong Kong [21] . Amongst all subjects, the mean age was 49 years; 95.7% were ethnically Chinese; and 56.6% were female. Demographic information on the doctors, clinics and subjects are shown in Table 1 .
Prevalence of depressive symptoms
Using a PHQ-9 cut-off score > 9 to define a positive case and taking into account the effect of clustering by doctor, the prevalence for PHQ-9 positive screened depression was estimated at 10.7% (95% CI: 9.7%-11.7%). The prevalence was higher in patients recruited from public sector settings (12.0%) than private (10.1%); in women (12.2%) than men (8.1%); and in patients under the age of 35 years (12.3%) than those who were 35 years or over (9.8%). Mean PHQ-9 scores were higher in women than men in all age groups. Mean PHQ-9 scores became lower with increasing age in both sexes in a step-wise fashion as shown in Table 2 .
Patient factors associated with PHQ-9 positive screening
Patient factors associated with PHQ-9 positive screening, the corresponding chi-square statistics, adjusted odds ratios (OR) derived from multiple logistic regression analyses, and model evaluation statistics are shown in Table 3 . Risk factors for PHQ-9 positive screening included being female; being aged 18-34 (relative to aged 55 above); being unmarried; being unemployed, a student or a homemaker (relative to being employed); having a household income under HKD$30,000 per month; being a current smoker; having no exercise habit; having consulted a doctor or Chinese medical practitioner in the preceding four weeks; having ≥ two co-morbidities; and having a family history of mental health problems. At highest risk for being PHQ-9 positive were patients who were unemployed (2.74-fold greater increased risk than employed patients), and patients with ≥ two comorbidities (2.45-fold increased risk than patients with no co-existing illness). All patient demographic factors which were significant in the chi-square analysis remained statistically significant in the multiple logistic regression analysis except for service sector. With all patient demographic variables retained in block 1, two more patient characteristics were then included in the second block to assess for additional significance: 'patient-reported previous diagnosis of depression' and 'patient-reported previous diagnosis of other mental illnesses'. The presence of a previous diagnosis of depression was associated with a 4.1-fold increased risk of being PHQ-9 positive, whilst the presence of a previous diagnosis of other mental illness was associated with a 1.5-fold increased risk. All patient demographic factors that were significant in the previous analysis remained significant with the inclusion of block 2 variables. Multicollinearity was not evident among the factors analyzed as demonstrated by all variance inflation factors being <4 and no condition indices >30. The predictors as a set explained 14.3% of model variance (Nagelkerke R-square = 0.143); the model chi-square testing was significant and Hosmer & Lemeshow testing (HL test) was not significant indicating an acceptable fit between the predicted and actual outcomes.
Detection of depression by doctors
The study doctors, blinded to their patients' PHQ-9 screening scores, were asked to report whether they thought their patients had depression. Among all patients with PHQ-9 score >9 (n = 1076), 23.1% received a diagnosis of depression by the doctor. Detection rates for depression increased with higher PHQ-9 scores (Figure 1 ). Among patients with a moderately severe levels of depression (PHQ-9 score ≥ 15), 30.8% were diagnosed as having depression. Among patients with severe levels of depression (PHQ-9 score ≥ 20), 49.4% were diagnosed as having depression. In patients with a doctors diagnosis of depression and had a fully completed PHQ-9 score (n = 602), 58.6% screened negative for depression (PHQ-9 score ≤9).
Predictors for diagnosis of depression by a doctor
Multiple logistic regression analysis was conducted to identify the predictors for doctor diagnosis of depression. As before, the significance of basic demographic variables and additional clinical characteristics were examined in different blocks. The distributions of each patient variable and multivariate statistics are shown in Table 4 . Patient demographic factors significantly associated with higher likelihood of being diagnosed with depression included: being female, being aged 35 years and above; being unemployed, retired, or home-maker (relative to being employed); being non-Chinese, having no regular exercise pattern; having seen a doctor within the last 4 weeks; and having two or more co-morbidities. Patients most likely to receive a diagnosis of depression were unemployed (3.53-fold greater likelihood), or non-Chinese (2.52-fold greater likelihood).
With all demographic variables retained in block 1, three additional patient variables were analyzed in the second block: PHQ-9 severity classification (minimal, mild, moderate, moderately severe and severe), patient-reported previous diagnosis of depression and patient-reported previous diagnosis of other mental health problem. Presence of moderately severe depression (PHQ-9 score of 20-27) was associated with an additional 8.53-fold increased likelihood of receiving a diagnosis of depression and the presence of severe depression (PHQ-9 score ≥20) was associated with a 10.42-fold increase. Having a patientreported past diagnosis of depression was associated with a 10.16-fold increased likelihood of receiving diagnosis of depression, and having a patient-reported past history of other mental illness was associated with a 2.89-fold increase. Most patient demographic factors remained statistically significant after the inclusion of the block 2 variables with the exceptions of being unemployed and having ≥ two co-morbidities which changed from significant to insignificant, and service sector which changed from insignificant to significant. Multicollinearity among the factors analyzed was not evident. The whole set of predictors explained 32.0% of the model variance as suggested by Nagelkerke R-square value. A better model fit was supported by the significant model chi-square test, while the HL test became significant after the inclusion of second block variables.
Management of depression
In patients with diagnosed depression, doctors were asked to record their management using a tick-box selection Note. PHQ-9 scale score ranges from 0 to 27 with higher score indicating more frequent occurrence of depressive symptoms. A person scoring 10 or above is classified as 'PHQ-9screened positive'. Total count can be less than 100% due to missing information provided. including medications, counselling, referral, observation and planned follow-up. Management was reported for 618 subjects. Overall, 50.6% of patients were prescribed medications (of which 84.0% were prescribed antidepressants) and 41.9%% provided counselling (of which 83% were provided with supportive therapy). Another health care provider was involved in 39.3% of patients: new referrals were provided in 8.6%, whilst 30.7% were already receiving care from another professional. The most common referral destinations were to a counselor (34.0%) or to a government-funded Hospital Authority specialist psychiatric service (22.6%). Only four patients (7.5% of those referred) were to a private psychiatrist. Management patterns were slightly different in patients with and without a self-reported history of previous diagnosis of depression. Patients who reported a depression history were more likely having received care from another professional (46.0% vs. 17.8%), more likely be prescribed medication by the study doctor (59.1% vs. 41.6%), and less likely be observed (15.0% vs. 39.6%). Their PHQ-9 scores were significantly higher than those who reported no depression history (t = 2.19, df = 527, p = 0.029). 
Minimal (0-4) n=5900
Mild (5-9) n=2438
Moderate (10-14) n=757
Mod-severe (15) (16) (17) (18) (19) n=234
Severe (20) (21) (22) (23) (24) (25) (26) (27) n=85
Porportion identified by doctor as depressed PHQ-9 severity level (raw score) Figure 1 Detection of depression stratified by PHQ-9 sererity level. The PCPs management patterns are outlined in Tables 5,  6 and 7.
Discussion
This is the first territory-wide study examining the diagnosis and management of depression amongst Hong Kong's primary care patients. A large scale survey such as this provides more accurate and actionable information when compared to surveys on selected clinical populations. Data on the rates of disease, barriers to care, identification of risk factors and service use is needed to help inform public policy and service planning [22] . This is one of the few studies performed in a predominantly Chinese population which includes both Chinese and non-Chinese subjects.
Although the prevalence of depressive disorders estimated in our study was similar to prevalence rates found in primary care settings in other parts of the world, by international standards, the detection rate of under one in every four patients who screened positive appears to be quite low [5] . Our study used a network of clinicians who had an active interest in mental health research. Of the 59 doctors who participated in the study, 14 had undertaken further diploma studies in community psychological medicine and all participants were aware that their patterns of diagnosis and management were being studied. Despite using this relatively biased sample of clinicians, detection rates were still lower than international standards suggesting that there may be factors aside from clinician skill which contribute to the low detection rates. It is well recognized that identification of depression in the primary care setting is challenging. Patients may not actively seek help or disclose any symptoms suggestive of a mood disorder, and the time available for the primary care consultation is often brief and mood disturbances may be missed [23] . PCPs often have difficulty in differentiating between psychological distress and psychiatric disorder due to difficulties in applying DSM-IV diagnostic criteria to primary care patients [24] . Relevant to our setting however is the further challenge of trying to identify depression in Chinese patients. The Chinese have been identified as an ethnic group with particularly low uptake rates of mental health services [25, 26] . Chinese patients with depression often conceal their mood-related symptoms [27, 28] and may either deny having any depressive symptoms or may express them more somatically [28] . Many elderly Chinese patients perceive having a low mood to be a normal part of aging, and would not consider reporting depressive symptoms to their clinician [29, 30] . Studies conducted in Europe and in America have noted lower detection rates for patients of Chinese descent than in their non-Chinese counterparts [25, 31] . This finding appears to be confirmed in our study. When controlling purely for demographic factors, non-Chinese patients had a 2.5-fold increased likelihood of being diagnosed with depression. Even when controlling for severity and patientreported past history of depression and other mental illness, non-Chinese patients are still twice as likely to receive a diagnosis of depression by a doctor. In view of this finding, there may be a rationale to recommend screening of patients to help improve detection rates in Chinese patients.
Lack of continuity of care is another factor that can contribute to low detection rates. Studies have shown that many PCPs are reluctant to label a patient as depressed on a single consultation, but rather over a period of observation [32] . Many patients in Hong Kong do not have a regular doctor, opting for convenience and accessibility rather than continuity of care when seeking medical attention [13] . In a study on public sector primary care patients, only 10% reported to know their consulting doctor well [33] . In this study, patients who were most likely to receive a diagnosis of depression included those who were female, aged over 55 years, retired or housewives, and those who had seen a doctor within the last month. Patients with these characteristics are more likely to receive regular medical attention, making it easier for doctors to detect the presence of depressive symptoms [34] .
In this study, it appears doctors in private practice may be more willing or able to diagnose depression. With symptom severity and patient-reported past history of depression controlled in the analysis, private sector patients were 1.36 times more likely to receive a depression diagnosis than those in the public sector. With an average consultation time of only 5.5 minutes [33] , by international standards, primary care consultations in Hong Kong's public sector clinics are brief [35] . As the main focus of these services is usually on chronic disease care, there may be insufficient time to explore psycho-social issues [13] . A recent meta-analysis found that consultations associated with a diagnosis of a psychological problem tended to be longer than those without any psychological diagnosis [36] .
Our examination of doctors' management patterns found over 50% of patients diagnosed with depression were prescribed medication. In Hong Kong, drugs are dispensed by the doctor rather than through a pharmacy which, in association with a lack of access to psychosocial services, are likely to be key reasons for the high rates of prescribing. Another reason for the high rates of drug prescribing may also be the doctor's perception of patient expectations for medication. In a telephone survey of Hong Kong Chinese community members, although only 40% of respondents believed they always needed drugs to treat an illness, 76% expected to receive a prescription every time they saw a doctor. In almost 100% of cases, during their most recent doctor visit, at least one medication had been prescribed. The study concluded that doctors in Hong Kong over-estimate patients' expectation for medications, and their prescribing habits may have subsequently produced a high expectation for medications by patients [37] . A more focused study is needed to better examine doctor's prescribing practices and their perception of what constitutes best practice for managing primary care patients with depression. Examination of the doctor's referral patterns found that 8.6% of patients diagnosed with depression were referred for other services with 34% of new referrals to counselors, 23% to public hospital clinics and only 7.5% to private psychiatrists. As in many other settings, access to psychosocial services in Hong Kong is very limited. In addition, Hong Kong also has very few specialist psychiatrists. In 2005 the population to specialist ratio for psychiatrists in Hong Kong was 1:44,202, far higher than the UK where the ratio was 1: 16,836 [38] . Of these, only a small proportion of psychiatrists practice in the private sector [12] . In Hong Kong, patients can directly consult specialists in the private sector without a primary care referral. When asked who they would seek help from if they thought they were depressed, it has been reported that 20% of patients in Hong Kong would prefer to see a psychiatrist [39] . This has significant service implications as patients may potentially 'by-pass' seeing a primary care doctor, leading to excessive demands for already stretched specialist services.
Strengths and limitations
One of the major strengths of this study was our success in recruiting a large number of primary care physicians to collaborate in this study. There are many service delivery options for patients seeking primary care in Hong Kong and our wide sampling of practice types captures this diversity. Despite this, there were limitations to our sampling strategy. As there is no comprehensive registry of primary care providers for Hong Kong, the mailing list of the Hong Kong College of Family Physicians (HKCFP) was chosen as the primary sample frame for the doctors. A limitation is that doctors who provide primary care, but are not members of the HKCFP were not deliberately sampled. The doctors who participated in this study were volunteers who joined our research network, and there was a biased sampling towards doctors with an interest in mental health. The results of this study are likely to reflect a "best case scenario" with better detection rates and more optimal treatment than is being offered in Hong Kong's wider primary care setting. The low referral rates found in this study may have been a result of this sampling bias as a high proportion of the doctors had postgraduate training in psychological medicine and may have felt more capable of providing depression care than doctors without such training.
Whilst we recruited subjects from all three regions of Hong Kong, approximately 40% were recruited from Hong Kong Island, the smallest in terms of population size. Although the three regions differ in terms of geographic size, population number and socio-economy, a previous study of Hong Kong's primary care found the morbidity patterns to be quite similar territory wide [40] .
Although we were able to obtain a response rate of over 80%, no clinical information was available for nonrespondents due to the lack of electronic medical records in most primary care clinics and ethical constraints on patient data privacy. Of the non-respondents 62.7% were female (vs 56.5% in respondents); 83.5% refused for no reason, 10.1% cited that they felt too sick, 6 .1% cited that they did not have enough time, and 0.3% refused due to hearing difficulties.
Screening for depression was based on a subjective self-reported instrument and was not confirmed by a clinical diagnostic interview which would be the gold standard for diagnosis of depression.
Conclusions
Around one in ten Hong Kong primary care patients screen positive for depression, in which doctors diagnose depression in approximately one in four. Patients with a past history of depression, who are unemployed, or who have multiple co-existing illnesses appear to be at greatest risk of being depressed. Patients with a past history of depression or who have severe symptoms of depression are more likely to receive a diagnosis of depression. Chinese patients are half as likely to receive a diagnosis of depression by a doctor as non-Chinese patients. In patients diagnosed with depression, over half are managed with medication. The most commonly used referral service by primary care doctors are to counselors. Further studies are needed to examine doctors prescribing practices and their perceptions of what constitutes best practice for managing primary care patients with depression.
